Involvement of intracellular glutathione in zinc deficiency-induced activation of hepatic stellate cells.
Hepatic stellate cells (HSC) play an important role in the development of liver cirrhosis. They are a major source of extracellular matrix and during fibrogenesis undergo an activation process characterized by increased proliferation and collagen synthesis. In this study, we investigated the anti-fibrogenic effect of zinc supplementation on zinc deficiency induced HSC activation. Isolated HSC were incubated with or without zinc chelator, diethylenetriamine penta-acetic acid (DTPA). Type I collagen expression in HSC was detected by immunohistochemistry. The involvement of glutathione (GSH) homeostasis in the anti-fibrogenic action of zinc was also investigated, as GSH is implicated in many cellular events, such as regulation of cell proliferation, remodeling of extracellular matrix and oxidative stress. Intracellular GSH was measured by HPLC. Enhanced type I collagen expression, apoptosis and cell cycle arrest were found in HSC when DTPA was added, but they were inhibited with supplementation with zinc. Zinc deficiency caused a reduction in intracellular GSH 8 h after the addition of DTPA compared with control levels. The results of this study show that in HSC, the chelation of zinc triggers a progression of collagen synthesis and this involves the depletion of intracellular GSH levels after the addition of DTPA.